INTRODUCTION
We live in the age of information technology, but few feel the benefi ts in their day-to-day work. Some have easy access to data on the services they deliver, either through locally developed systems or through specialist external providers, 1 but many do not.
'Liberating the NHS' 2 puts patients at the heart of the National Health Service (NHS), through an information revolution and greater choice and control. There are 118 references to information, standards, data and records in this document. 3 Sections are devoted to 'Shared decision making', 'Nothing about me without me', 'An NHS information revolution' and 'Increased choice and control'. It is clear that the aspiration to use information in partnership with patients to drive improvement will require data which are accurate, timely, meaningful and collected in the process of care. 'Achieving equity and excellence for children' 4 asks how children, young people and families can be engaged in this process.
The new organisations responsible for commissioning, the Health and Well Being Boards, will require information sharing and facilitated information fl ows which will be underpinned with technical and data standards set by the NHS Commissioning Board. All data returns by trusts will be reviewed by the NHS Information Centre for Health and Social Care (IC) for completion and quality as part of its enhanced statutory function. There will also be controls over the burden on the NHS of central data collection.
The white paper 2 predicts a revolution in NHS effi ciency underpinned by information and new ways of measuring the quality, effi ciency and costs of services. Comprehensive detailed information will be placed in the public domain to inform patient choice and ensure 'transparency' of accountability. Much additional health data has recently been made available through the UK Government website. 5 With proposals in 'Liberating the NHS' 2 for patient choice of named consultant team and measurement of quality, the public focus will be increasingly on clinical indicators for individual, identifi ed consultants.
HOSPITAL STATISTICS
Since 1989, following the Korner report 6 entitled 'Data for Management', information about all inpatient episodes has been available in a large national database called Hospital Episode Statistics (HES). These data are collected by local providers using their hospital patient administration systems and are currently submitted via the secondary uses system (SUS) which underpins Payment by Results (PbR). The information collected includes clinical activity data, patient demographics, and diagnoses including co-morbidities and procedure codes. The responsible consultant for each episode of care was added in 1998. The diagnostic and procedure information is classifi ed using ICD-10 or OPCS-4.5. The rules for these classifi cations are complex and normally require the expertise of a clinical coder. Since the introduction of PbR, funding is dependent on the primary diagnosis, co-morbidities and procedures which are recorded as part of the discharge process. Hospitals employ armies of clinical coders to group easily understood clinical terms into more esoteric disease or procedure classifi cation. These codes are further used to assign clinical activity to hospital resource groups, the building blocks of PbR. Despite limited electronic support, discharges have to be completed within 24 h for full payment to take place.
For many years there has been an aspiration to automate the process of providing a classifi cation from the terms that are used in everyday practice. The Systematised Nomenclature of Medicine Clinical Terms (SNOMED) has been promoted as a solution to this problem, 7 but unfortunately the linkages between terms and codes have not been developed and the task is a daunting one. It would be very cumbersome for clinicians to choose from a book of codes, and context is also important. Therefore, this approach will only work effectively when embedded into a comprehensive electronic patient record. ICD-11 is due to be published by the WHO in 2014 and will contain data defi nitions, links to SNOMED and more intuitive terminology. Users are encouraged to contribute to this development online. 8 SUS data are validated before transfer to HES, where further, more detailed cleaning takes place. HES is the basis of many national clinical and other indicators and anonymised extracts are supplied and published in various formats by the IC. 9 The uses for HES are important and extensive (box 1) and so it is vital that these data are as accurate as possible. Douglas Black in his summary of the Korner report 6 said of clinicians, "Both for the sake of analysing the use of his own unit and for the sake of his colleagues in epidemiology, he should accept the responsibility of making the diagnostic coding as accurate as possible".
Review
Unfortunately clinicians are rarely involved in clinical coding 10 and consequently the codes used may rely solely on case notes and, in some instances, just discharge summaries. As such, they may not fully refl ect the work of clinicians. This is compounded by the fact that the raw data are rarely fed back at a trust level 7 and the coded data inevitably lose some of the richness and depth of meaning embodied in clinical terms. Reports by the audit commission have repeatedly demonstrated poor quality data, 7 10 often linked to problems with accessing full case notes, and the situation is not improving. 11 The Royal College of Physicians (RCP) attempted to re-connect clinicians with their data with the iLab study. 12 They found that clinicians were interested in their data when it was presented to them in a meaningful way but were very concerned about the inaccuracies they found. One useful outcome was a guide for clinicians to help them understand the data, improve its accuracy and obtain useful analyses from their trusts. 13 Recently there has been a surge of interest in HES data from professional bodies, especially surgical, on the basis that it could be used as an independent source of information about clinical practice for audit, appraisal and re-validation. Unfortunately there are a number of obstacles, including the following: the consultant in charge is recorded but the operator in the case of surgery is not and no clinical coding takes place for outpatient activity, a major problem for community paediatricians in particular.
QUALITY AND SAFETY
The public need to be re-assured that NHS care is both of a high quality and safe. Furthermore, it is the role of all clinicians to continually strive to improve patient care. Lord Darzi 14 defi ned quality in terms of clinical outcomes, patient experience and patient safety. Although there are many data sources that can be used for judging quality, the backbone is HES for inpatient work and is likely to remain so for the foreseeable future. Linking HES to other data sources including:
Offi ce of National Statistics mortality records ▶ will increase the value of these data sources considerably. One way to use data to monitor quality is to develop and publish quality indicators (QIs). The hospital standardised mortality ratio (HSMR) is one example which is used to determine whether a trust has fewer or more than the expected number of deaths across a basket of 56 common conditions. The results are published for each trust on NHS Choices. 15 The intention is to publish more QIs on this website with a degree of censure for providers who fall below the 95% CIs, when compared to national results. The validity of the HSMR as a comparative measure of quality has been criticised. 16 Therefore, it is important that clinicians are involved in developing QIs, and informing their interpretation, especially as they will be increasingly used by commissioners to incentivise and fund high quality care.
A QI may be used to measure whether the correct structures are in place (nurse to patient ratios), the process of care (adherence to National Institute for Health and Clinical Excellence (NICE) guidance) or the clinical outcome (survival or morbidity following a procedure). 17 For patients, the latter is the most important and this type of information is also vital for international comparison. 18 However, it is diffi cult to use outcome alone to judge service quality because of the confounding effects of case mix. Although methods for case mix adjustment are well developed, the end result is always open to debate.
The North American healthcare system was challenged by an expert patient requiring knee surgery, to provide a service that would ensure that he was not needlessly killed or hurt, that he would not be made to feel helpless or kept waiting unnecessarily and that resources (his own or theirs) would not be wasted. 19 Many parents would wish to subscribe to this list, especially with regard to safety and pain management. In a further paper the expert patient provided six keys to safer hospitals 20 (box 2). Although American knee surgery may seem a long way from British paediatrics, at least four of the items from this list are highly applicable to neonatology and paediatric intensive care and two to the whole of paediatrics.
Unfortunately, improvement does not take place of its own accord; it is only through monitoring, increased awareness and rigorous self-examination that adverse events will be reduced. Making QI comparisons alone does not automatically improve services. 21 Few clinical indicators can be taken at face value: they are 'indicators' for targeting further investigation rather than meaningful direct 'metrics' of care quality. Monitoring thus needs to be built around structured processes for review and follow-up, including links to local clinical audit. Commissioners and regulators have extensive (largely retrospective) indicators of potential poor performance, but providers need a robust performance improvement framework 
quality services, and respond pro-actively in an evidence based way. Nevertheless, monitoring QIs can bring about improvement as demonstrated in the diabetic care of children in Norway. 22 It is in this context that a new outcome framework for the NHS has been published 23 and a number of high level outcomes or domains (box 3) have been identifi ed so that the whole system of care can be monitored and improved. The new emphasis moves away from narrow targets which can focus efforts to achieve a measurable improvement in performance in one area but often lead to the neglect of other important areas that are not being measured. It was Albert Einstein who said, "Not everything that counts can be counted and not everything that can be counted counts". Adherence to evidence based practice will be required to achieve better outcomes and so monitoring the process of care will continue. Indeed, there is an aspiration to develop NICE standards to underpin much of this work. Paediatrics should aim to incorporate into this framework important goals which have been hard to achieve in the past. Good examples might be the monitoring of morbidity following neonatal intensive care, or the provision of child friendly facilities to enhance the patient experience. One important methodology that is frequently mentioned in the report 23 is patient reported outcome measures (PROMs). 18 The Department of Health is currently publishing results for four pilot surgical areas: hips, knees, varicose veins and hernias. 24 It is important to give some thought as to how paediatric patients' and their parents' experiences might be measured.
INFORMATION REQUIREMENTS FOR CHILDREN
The recording and collection of electronic information during the process of care presents considerable challenges for child health as summarised in box 4. Such information is required not just to deliver high quality individual healthcare for acute and chronic illness but to also to inform population health prevention and promotion programmes. Healthcare for children is provided at multiple locations by multiple professionals working in multiple organisations. These include non-health providers, especially for children with complex disorders. Identifi cation can be problematic with complex family relationships resulting in name and carer changes. The need for information sharing is paramount yet often found lacking. 25 No one individual or organisation has the repository for all information about a child.
Complete adoption of the NHS number as the unique identifi er not just for health organisations but for all providers as suggested in 'An Information Revolution -A Consultation on Proposals' would enable linkage of multiple sources of information to the correct child. 26 Linkage of the maternity to the neonatal record including fetal information remains a challenge.
Children need a summary record accessible by carers and professionals alike. Such a defi cit was recognised by the development of the Personal Child Health Record (PCHR) in 1990. Initially it was used to record details of health promotion and preventive programmes and to encourage partnership, communication and continuity of care within the health process. Improvement in uptake by secondary hospital services has the potential to provide an integrated health and illness summary record but as yet its potential as an electronic record has not been exploited. 27 Until recently there has been a dearth of systems for specialist community services. This is being addressed in some areas by the development of community based electronic records, particularly in the North East of England and London. In the absence of a summarised record or interoperability between hospital and community systems, information for children remains trapped in different silos.
Children are high volume users of emergency and out-ofhours services requiring rapid assessment and treatment, often with limited or contradictory information -a situation 
Box 4 Child health record requirements
▶ All children have a health record ▶ Some children have an illness record ▶ Multiple encounters with healthcare especially in the fi rst 5 years of life ▶ All children have a universal health promotion programme ▶ All children have education, sometimes requiring sharing of some health concerns ▶ Some children require services from other agencies as part of healthcare ▶ Some children require statutory services such as becoming a looked-after child or requiring a statement for educational needs ▶ Children receive healthcare in a multiplicity of settings, are geographically mobile, may have multiple carers and addresses and may change their name ▶ Information about children is held in different health organisations and by different groups of professionals and in most instances these records are separate ▶ There is information in maternal records of signifi cance for and about the child ▶ There are universal and expanding neonatal biochemical and physical screening programmes ▶ Screening and systems such as immunisation and vaccination require scheduling and administration systems ▶ The universal provision of a Personal Child Health Record (PCHR or 'Red Book') 25 The Scottish experience of implementing an Emergency Care Summary is one of high usage and improvement in clinical decision making and care, 28 even though it only contains information about prescribing and adverse drug reactions. The Summary Care Record for England with similar content is being implemented at the moment. The recent ministerial review concluded that such a record containing the same core content will prove valuable for patients needing emergency care. 29 Being able to electronically transfer a general practice record to another general practice within 24 h (GP2GP) will greatly improve access to the health information of children placed as an emergency in foster care or transferred between carers.
The RCP has developed standards for the structure and content of medical records which should result in improved validity of patient data in preparation for incorporation into electronic records. 30 31 The Royal College of Paediatrics and Child Health (RCPCH) through the Academy of Royal Medical Colleges endorsed these standards, noting that the additional and different information required for paediatrics could be largely accommodated within the generic headings proposed. Many units already operate paper based structured admission and discharge proformas and some preliminary work has been undertaken by the RCPCH informatics committee to adapt the RCP generic headings. Neonatal care has well developed electronic records, mainly due to the work of the British Association of Perinatal Medicine in developing and implementing a high quality dataset with clear defi nitions and achieving a high level of professional engagement. A similar approach in other paediatric specialities would be benefi cial.
Detailed hospital based electronic records were designed to support pathways of care for adults and have to be adapted for the needs of children. The American Academy of Pediatrics has recognised these special requirements. 32 Commissioning services requires an understanding of pathways of care which for children are varied and can be complex (fi gure 1). The current development of the Child Health Dataset together with an 'Information systems requirements model for child health' under development by NHS Connecting for Health will begin to support this need. The latter is based on the information and records requirements for delivery of services based upon the processes of care. 33 
CHILD ACCESS TO HEALTH RECORDS
The ability to access, control and share the health record together with greater involvement in one's own health will have implications for children and young people and their parents and carers. It is not yet clear how this will work, but transparency needs to be balanced against safeguarding concerns and to take account of the developing competency of a young person to assume control.
In England, it is possible to view and ask for corrections and additions to the Summary Care Record using a secure enhanced HealthSpace account. 34 At present this facility is not available for young people under 16. However, young people are quite clear about information sharing and their own health records. 35 The Royal College of General Practitioners has recently issued advice on how one might deal with the developing competency of young people to view and access their own records. 36 Allowing young people access to these technological tools would develop increasing health responsibility. Young people with lifelong conditions can demonstrate how web technology and social networking sites can serve their needs. 37 Developing technology which is increasingly user friendly, is also supporting accessibility to information as well as records and will change service delivery. Internet usage by families, access to hospital systems by iPhone applications and the use of telemedicine to reduce school absence are three examples. [38] [39] [40] Last year's survey of HealthSpace demonstrated the public desire to have an electronic version of the PCHR included. Linked to HealthSpace is the ability to communicate group.bmj.com on April 21, 2011 -Published by adc.bmj.com Downloaded from confi dentially with health professionals via secure email ('Communicator'). No longer will everyone know that you have been to see the school nurse! It thus has the potential to be a conduit for health information and adolescent health status questionnaires as well as generating PROMs. As such it could be an important tool in achieving the outcomes of the Health Promotion Programme 5-19. 41 The recent review into the content of the Summary Care Record has recommended that additional information could be added, but only with the explicit consent of the patient. 29 An example would be information that patients deem necessary for their care, for example, an end-of-life plan. There are 20 000 children and young people with life-limiting or life-threatening conditions, plus an estimated 100 000 with complex care plans who would benefi t from such information being shared. 36 
CONCLUSIONS
Informatics is not static and practices developed in the commercial world will be adopted in healthcare. Increasingly, patients are encouraged to comment on their experience of both primary and secondary care using NHS Choices. 15 More information about what is done and how well it is done will be in the public domain through the publication of QIs for individual clinicians. Record access will be the norm, but the special requirements of children, particularly in relation to information sharing and health record access, must be recognised. Technology is transforming delivery of care and patient and professional relationships/communication. The challenge for paediatricians is to engage in the informatics agenda and embrace the 'information revolution', 2 individually by taking personal responsibility for ensuring the data collected on patients is as accurate and timely as possible and using technology to change delivery of care, and collectively by using the college and specialty groups to develop QIs and ensure that data collection, reporting systems, healthcare records and access, refl ect the needs of children. Development of a summary record accessible by multiple professionals wherever children receive care must remain a priority. Unless paediatricians become involved and can devise and offer solutions, there is the danger that the informatics agenda for children will be perceived as being too diffi cult. Consequently, the potential benefi ts for children and their families will either be delayed or not realised at all.
